An Energy Dispersive X-ray Fluorescence (EDXRF) imaging system based on a Micropattern Gas Detector has already shown good results for different applications. An X-ray tube, a pinhole camera and a Micro-Hole and Strip Plate (MHSP) based detector are the main components of the experimental system. The detector uses an MHSP in a Xe atmosphere at 1 bar, acting as a photon counting device, i.e., it is capable to record each single event retaining the energy and the interaction position (2D-sensitive detector) information of the incident photon, demonstrating to be a promising device for EDXRF imaging applications. This work presents studies of energy resolution, energy linearity and spatial resolution/elemental mapping as a function of image magnification of the system.
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of many different fields such as geology, archaeology, electronics and life 8 sciences [1, 2] .
9
To obtain the elemental distribution of a sample it is necessary to use 10 instruments that provide a precise positioning together with a good energy 11 resolution.
12
Following the growing development in the area of gaseous radiation 
34
By applying suitable electric fields inside the holes and between anodes 35 and cathodes, it is possible to induce two independent electron avalanches, 36 achieving high gains: one in the holes and another one near the anode strips.
37
The working principle of the MHSP has been already explained in detail in
38
Refs. [7, 8] . 
where, X is the coordinate of interaction, k is a calibration factor and X 1 
In the present work, we used an acquisition mode with four independent The aim of this work is to characterize the EDXRF imaging system based 57 on a 2D-MHSP in terms of spatial and energy resolution as well as energy 58 linearity to infer its performance in EDXRF imaging applications. 
63
The detector has an active area of about 28×28 mm 2 and allows to achieve 64 an energy resolution of about 825 eV (F W HM ) for 5.9 keV X-rays as well 65 as a counting rate of up to 0.5 MHz.
66
For this type of imaging system, it is of major importance to use a device 67 capable to collimate the incoming photons and focus them into the detector.
68
The pinhole collimator, used in this work is, in fact, an aperture through In the present case the pinhole is supported by a stainless steel telescopic 76 tube which allows to change the distance between the pinhole and the 77 detector thus, varying the magnification of the image obtained [9] . Apart 78 from this feature, the telescopic tube also avoids the detection of undesirable
79
X-ray photons [2] .
80
The fluorescence process starts when the X-rays, emitted by the X-ray 81 tube, irradiate the sample and excite the chemical elements present on it.
82
The characteristic fluorescence X-ray photons emitted by the elements are 
where, d p is the aperture diameter of the pinhole and F W HM i is the intrinsic Taking into account the oblique penetration and the different depth of 137 interaction of X-rays along the detector drift region (illustrated in Figure   138 1(b)), an uncertainty ∆x needs to be added as a contribution to equation 3, 
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Energy linearity and Energy Resolution
168
The energy linearity of the EDXRF system was determined for X-ray During acquisitions, the sample-to-detector distance was typically 20 cm.
175
The detector window was coupled to a lead collimator containing a hole 176 with 2 mm diameter. Fluorescence radiation was induced by X-rays from 177 the X-ray tube by using different currents and voltages depending on the 178 analyzed sample.
179
In Figure 9 (a) the pulse amplitude ( the centroid of the peak distribution) shows also a reasonable linearity with E −1/2 , as illustrated in Figure 9 (b).
184
Although energy resolution behaves as expected, the obtained values by using a pinhole with a smaller aperture.
217
Energy resolution and linearity, in the 3-25 keV X-ray energy range were 218 determined from the pulse-height distributions of the fluorescence X-ray 219 spectra induced in a variety of single-and multi-element sample materials.
220
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The energy resolution have shown good linearity with the inverse of the 221 square root of the X-ray energy.
222
Future development work will focus also on the improvement of the gas 223 purification in order to further improve the energy resolution, by using getters 
